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PARAMETRIC INTERPRETATION IN YORKTALK"
Richard Ogden

University of York

1. Introduction

In this paper we aim to show how parametric interpretation is carricd
out in the YorkTalk speech generation system (Colcman 1990,
Coleman & Local 1987, Local 1989). We do not aim to give a
complete description of the system, and in particular we have left out
much which may be of intercst conceming the temporal interpretation
of syllabies. Also we have not made any attempt to relate YorkTalk to
its theoretical background, with the exception of a cursory mention of J
R Firth's paper ‘Sounds and Prosodies’. We welcome comments on our
work, and are glad to demonstraie the system 10 those interested.

2. A quick overview

Yo:kTalk is a computer program which creates synthesis parameter files
from phonological representations which are structured directed acyclic
graphs with featwres distributed over them, as in the diagram below:

wron,
light J
long -
voi -
nas + cnt - front nas- cnt-
open
voc(open front) voc(open front)
voi + cns(bil) cns(alv)

Fig 1: Pariial phonological representation fo: “mat”

* ‘This work is sponsored by British Telecom. Without John Local, John
Coleman, Adrian Simpson and John Kelly, the system described here would
not cxist. Thanks to John Local for comments on earlicr versions of this
paper.

York Papers in Linguistics 16 (1992) 81-99
© Richard Ogden
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YORK PAPERS IN LINGUISTICS 16

The graphs are produced by a parser of English words with a grammar
of Englisii syllabie structure, metrical and lexical stn:cture. These
graphs need to be interpreted in order for them to be ‘made audible’.
Their interpretation has to stated explicitly. Temporal rclations between
the constituents of the graphs are worked out in a part of the program
that does not conccrn us here, called ‘t_interpret’. The resulting
structures have features and timings associated with them. In p_interpret
(the functiori which assigns a parametric interpretation to the
phonological represcntations) the relevant paramecters, which are all
Kilatt formant synthesiser parameters, are assigned to these structures.
Note that in this context, Start and End, which appear in the diagram
below and throughout this description of YorkTalk. are reference points.
They do not imply that any given parametcr which expones a particular
phonological category starts or ends at the time valucs to which Start
and End are instantiated.

syllable (Start=100, End=800)

rime (Stan=100,End=800)

~

onsat (Stant=100, Znd=300)

nucleus(Start=100,End=800) coda(Stant=550, End=800)

Fig 2: A temporally interpreted graph whick can be p_interpreted (feaiures
have not been marked, only timings).

p_interpret goes about its work head-first. So the order of interpretation
is: nucleus, coda, rime, onset, syllable.

The objects that can be interpreted are any feature or bundic of
features at any node in the graph being interpreted. This means that
where generalisations can be made the exponency statements can be
made to match with just that bundle of features at just that node, and
ignore any other feature information. For instance all the relations
which can be represented by the pantial description (ent (-) nas(+) _
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)1 might need to have the same exponency statements for some
parameters. On the other hand, the parameter statements can be very
specific, eg they might relate only to the structure (cnt (-) nas(-)
str{+) voli(+)).

Parametric interpretation is, just like temporal interpretation,
arbitrary (in Saussure’s sense) but sysiematic, compositional and
consistent. To put this in less abstract tcrms: any given bundle of
featurcs at a given place in the structure can (indced must) have only
one possible interpretation.

Because the synthetic parameicrs constitute a compositional
interpreiation of fragments of structure, parameter valucs cannot be
aliered (although they can be overlaid by something elsc). An cxample
might be ‘stops’ in English. Their exponents include plosion and
aspiration when they occur in simple onscts in English, and plosion
but no aspiration when they occur in onset clusters with friction.
Declarative interpretation, which serves as a constraint on YorkTalk,
does not allow us 10 generate first a burst with aspiration and then
remove the aspiration in order to achicve the unaspirated stop. The
plosion must be generated without aspiration in the first place. This is
not a problem since it is nodes and structures which are interpreted, in
other words the onset cluster is interpreted rather than an onset ‘siop’, ie
a icrminal node containing a particular kind of featural information.

Before working through an example of p_interpreiation, we will
cxplain the construct of ‘exponency’ and consider how it is
implemented in YorkTalk.

3. ‘Exponency’

Phonological structures and features are associated with phonetic
‘exponents’, the term used by the prosodic analysts (Firth 1937, among
others) for the ‘real-world’ manifestations of the interpretation of
phonological structures. The units of phonology cainot be pronounced
- they are abstract and describe structural relations within the language;

1YorkTalk is written in Prolog. Initial capital letters stand for variables,
initial small leticrs stand for constants. Underscores (_) stand for unnamed
variables. The partial phonological representation given here constitutes
an example of a formal instantiation of underspecification. (Sce eg Gazdar &
Mecllish 1989)
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but their presence is mzsifested by phonctic ‘exponents’.2 ‘Exponency
statements’ in YorkTalk link the abstract ‘silent’ phonology with the
noisy ‘real-world’ phonetic material which is speech. Exponcncy
statements make the phonological description audible. They have to be
stated explicitly though because phonological features have no inherent
interpretation. For example, a feature (nas] nced nct refer to the
position of the velum (which is the case in, eg, autosegmental
phonology), although 1t could; it could also refer to much more. In
other words, the relation of phonological feature to phonetic exponent
is not one-to-one. One feature may have more than one phonetic
exponent.

p_interpret calls all the ‘exponcncy’ statements for all the
parametcrs in the Klatt synthesiser; there is an exponency statement
relating to each parameter we use. There are statements called
‘av_exponency’, ‘f1_exponency’, and so on.

The Form of Exponency Statements

Exponency statcments are of the foliowing form: they have a list of
features with which they will match, and a list of ordered pairs of the
form <Time, Value>. The Start, End and Duration of the constitucnt
are passed to the exponency statcments.

The Time Field of Exponency Statements

The value of Time is worked ¢.u with reference to Start, End and
Duration. Nuclei are ‘relatively timed’, which means that all times are
defined in relation to the syllable Duration, so that any particular
acouslic event is timed to occur at relatively the same place in relation
to the whole syllable. Below is an example of & possible timing
statement:

(Start, val el)

(Start+(x% ¢f Duration),Value2)
(Start+(y% of Duration),Value3)
{End, Value4)

2phonetic exponents can also include the systematic absence of a particular
feature as well as its presence. (cf Rob’ 3 1957:90)

“ b
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Of course, different values for Start, End and Duration will result in
different time values, but the internal temporal structure (the ‘iming")
of an interpreted constituent with this exponency will always be the
same. This allows us to have onc exponency statement which will
apply in many circomstances, regardiess of what the values of the Start
and End are, and it also means thas it is unnecessary 1o have different
statements for temporally compressed syllables. The claim we are
making is that the internal temporal structure of acoustic phonetic
paramecrs is consisient, regardless of actual duration at ‘run-time’.

The Value Field of Exponency Statements
The Value ficld is the second member of the <Time, Value> ordered
pcir. Values might be ‘hard numbers® eg values obtained from
instrumental observation of natural specch, or they might be calculated
in relation to other values; another important source is refinement of
the synthesis through impressionistic listening. In the nucleus, all the
values are ‘hard numbers’. In his papers on speech synthesis, Dennis
Klatt (eg Klaut 1987) usually gives what we have called *hard numbers”.
Parametric exponents are looked ap from a databasc of exponents
on the basis of the phonological representation. In the nuclei, for
instance, all the things whose second part is grv( ),
height (close), rad(_) siaiement for f1_exponency for the second
part of the nucleus. (Such generalisation is ecasily achicved with
unification3). In this way, ihe parametric interpretation of nuclei is
compositional: fiy, ey, oy, ay, uw, iw, ow, aw/* all have something in
vommon, which is that phonologically they are all part of a class of V
units known as ‘closing diphthongs’ and are all described as
height (close) in their second part and have the head feature’

3YorkTalk is written in Prolog, which makes exiensive use of unification.
(Sec eg Shieber 1986)

4The phonemic representation is used here only for convenience. Jt should
be clear by now that such phonemic representations are not used anywhere
in the system

S0ur suructured fepreseniations make cxtensive use of heads and head
(catures. Heads are given a special status in parametric interpretation, in
that heads are always interpreted first.

&5
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long (+) ; what is more, they share part of their phonctic interpretation,
which is what makes the interpretation compositional.

Compositionalily serves as a strong constraint on interpretation.
Since we want to make as many generaiisations as possible (and
necessary) in our statements of phonetic exponency, we do not want to
proliferate statements whenever we can avoid it. As indicated earlicr, the
interpretation is also arbitrary; any value whatsoever (within the limits
of the Klatt synthesiser) could be put in for the f1_exponency in the
case above. But the results must sound like good English, and so
compositionality and our ears function as strong constraints on the
values and the timings we allow. Where gencralisations do not result in
natural-sounding synthesis, we prefer to have many morc exponency
statements whose applicability is more confincd.

4. A Hypothetical Worked Example
To bring the above sections togcther, we will provide an imaginary
example. We will work through the intcrpretation of an imaginary
syllable (whose identity is irrclevant to our purposc) and show how the
parametric inteipretation is assigned to the sort of structure drawn in
Figs 1 & 2.

The first step in p_interpret(Syllable) is to p_interpret the head of
the syllable, which is the rime, and its head is the nuclcus. So the first
thing to be p_interpreted is the nuclens.

Parametric Interpretation of Nuclei
Imagine we wish to interpret a structure with the following featural
description:

{((grv(a), height({x), rnd(a)),
(grv(b), height(y), rnd(b))).

The f2_exponency statement might be:

f2_exponency (nucleus { (_, helght(x), ), (grvib),
height {y), ),
(Start, 1500)
(Start+(x% of Duration),1500)
(Start+(y% of Duration),1000)
{End, 1000), (Start=400,End=900,Duration=End-Start) ))
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Below (Fig 3) is a diagram of the resulu.._, formant shape.

1500

4
:

i
z ;
3 H

Start Start+(x% of Dur)  Start+(y % of Dur) End
400 900

rersresersreersasesress
Corennererers

Fig 3: The formant shape resulting from interpreting an ‘exponency
Slatement’

An interpolation function is used 1o join the times and values; where
two time points have the same value, a straight line is drawn. Where
two adjacent time points (as expressed in the exponency statement) have
different values, a smoothed carve interpolation is uscd 1o join them.
This can be clearly secn in Fig 3. Parametric interpretation goes on in
an identical way for all the parameters implicated, so the example of 2
can easily be generalised 15 other parameters.

Times and values are of equal importance in phonetic description,
although traditional phonetics handles time badly. In YorkTalk, the
intemal temporal structure is crucial to interpretation. Recall that the
method we are describing here is compositional and declarative; so not
even times can be allered once they are instantiated. The traditional
segmental approach 10 synthesis is to treat vaiues as primary and sit
timing on top; in YorkTalk timing and values have to work together
simultancously.

Parametric Interpretation of Codas

Codas are interpreted in much the same way as nuclei. In other words,

all the preceding descriptions of interpolation, the structuse of the

exponency siatcments and so on apply to codas as well as nuclei. The

main point we shall illustrate here is the implementation of overlaying.
Recall from Fig 2 that the coda End is that same as the syllable

End, an that the temporal domain of the coda fails wi'hin thei of the

87

S
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syllable, the rime and the nucleus. The result of this was that the coda
exponcnts would be overlaid on the nuckus, ie coproduced with the
nucleus.

Another principle of the Time field of the exponency statements
needs 1o be described here, which is the use of named variables to pick
up values. Let us continue with the syllable whose nucleus we have
just interpreted. The timing of the syllable is (Start=400, End=900); the
timing of the coda might be (Start=750, End=900). Let us say the coda
contains the represcntation for a dark liquid. We will aot bother with
features herc, but use the name Liquid for convenience. The coda
cxponency statement for f2 might look this:

f2_exponency {coda (Liquid)
(Start-(a% of Dur), Valuel)
(Start+{a% of Dur), Value2)
(Start+(b% of Dur), Value3d)
(Start+(c% of Dur), Valued)
(End, Valued), (Start-=750, End=900)),
Valve?2 ls Locus + (Constl *« (Valuel - l.ocus))
Value3d is Locus + (Const2 * (Valuel - Locus))
Value4 is Locus + (Const3 * (Valuel - Locus)}.

Note that it is possible (and desirable) not to confinc the temporal
structure of the coda to within the limits of Start and End, although we
do not allow parameters to extend beyond End in nuclei and codas or
occur before Start in nuclei and onsets. Note also that there are no *hard
numbers’ for the Values of the liquid; they are all relative and all depend
on the value which is initially picked up. (We call this the *pick-up’
value; ‘pick-up’ can refer 10 a time or a value).

The equations we have presented above are a form of Klait's (1980)
modified locus equation. For reasons of contractual confidentiality we
are not allowed to publish the values of Locus and Const. We can say
however that it is possible to model the formant values and transitions
for English laterals extremely well using this method.

The results of this exponency stalement are shown in dotted lines
on the diagram below.

iU
BEST COPY AVAILABLE
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Stari=750 End=900
Fig 4: ‘Overlaying’ coda parameters on 1o nucleus parameters

In what sense is this “overlaying’? The values of the exponents of the
overlaid coda are all determined in relation 0 the value of the parameter
on 1o which they have been overlaid (which was cakculated when ihe
nucleus was p_interpreted); and the timing docs not put the new
parameter values nexi to the ones from the nucleus, but on top of them.
This is significantly different from the conventional method of
synthesis by rule, which adjoins segments in lincar sequence and
smooths over the join. The YorkTalk method is 1o build up a database
of equations containing <Time, Value> pairs calculated from the
exponency staements. Once the whole word has been p_interpreted, the
cquations are consulted and a synthesis file is gencrated. In no sense
then is anything delered, because all the exponency information is
always present in the database,

The above form of inierpretation, where all the Values for
exponcnts of a conslituent are worked out from Values for another
constituent’s exponents, is ot very common in YorkTalk. More usual
is that some valees are worked out this way, usually the ones nearest
the ‘pick-up’ value, while other values are *hard numbers’. This is the
case for stops, for instance, where the parameter values nearest the
‘pick-up’ depend on the value picked up, but the values of the
paramiwciors at the point of eg the burst are ‘hard’ numbers. Even this is
not as rigid as it sounds; cach coda and onset constituent has a voc
field which determines the resonance of that constituent. The voc field
is inherited from the nucleus, so that the overlaying is wreated as
phonological with a phonetic interpretation. (Feature structures which
are identical in every respect apart from the voc ficld are as logically
distinct from each other as, say, fricatives from nasals; their feature
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structures do not necessarily match, and ihe program only considers
something as unifiable or not.)

Parametric Interpretation of Onseis

The parametric interpretation of onscts is carried out in just thc same
way as that of codas, except of course that the exponents arc overlaid
from the Start of the syllable rather than the End, and the pick-up
Times and Values occur latest in the temporal structure of the
exponency statement, while in codas they occur zarliest. Strictly
speaking, the onsct is overlaid on to the rime, therefore the onsct
exponents are overlaid on to the exponents of the rime. This has
important conscquences for vowel quality, as the schematic diagrams
below illustrate. Note that while purt of the exponency of a coda is Lo
‘know’ how to get into the coda, and not out of it, part of the
exponency of an onsct is 10 “know’ how t0 get out of the onsct, but not
into it (at Icast, not in any sophisticated way).6

Schematic diagrams showing the parametric interpretation
of a syllable

Below are diagrams showing in stages how parametric intcrpretation for

two paramcters might progress. The parameters arcn’t named because all

paramcters are instantiated in the same way. The parameters in the

diagrams can be taken as anonymous typical representatives.

In Fig 5a only the nucleus has been interpreted. In 5b, the coda
exponents are overlaid on to the nucleus exponents. In 5S¢, the onsct
exponents have been overlaid on to the rime exponents. The douted lincs
in Figs Sa-c represcnt parameters that are overlaid. 5a is only possible
when only the nuclcus is present with empty onsct and coda; 5b only
when nucleus and coda (ie rime), but empty onsct; and Sc only with a
syllable with an onset and rime. Understanding inierpretation as
happening in stages is not quite right; theoretically it happens all at
once.

6This is somewhat overstating the case. Of course, a coda that is uttcrance-
final has 0 join into silence, and this is as much a part of the exponency of
a coda as are the sophisticated transitions which lead into the coda. The
poizt is that onsets necessarily look ‘rightwards’ while codas necessarily
look ‘leftwards’. In & segmental synthesiser the joins to the right and left
would be equally important regardless of phonological structure.
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Note that by the end of the interpreta-ion, there is Iess stcady state
preseat than there was when only the nucleus had been interpreted; and
also that by overlaying the coda and onset exponcnts, the vocalic
quality of the syllable is not changed because the coda and onsel
exponents are calculated with reference to the nucleus, either because
their Values use the parameter values directly, or because the ‘voc® ficid
in their phonological description ensures the corvect values for the
interpreted structure. On the other hand, the vocalic quality is not
identical in the last diagram to that of the first diagram; it is by
appeopriate overlaying of parameters that we achieve small variations in
vowel guality such as between eg ‘tap’ and ‘tack’; or larger differences
such as ‘fees’ and ‘fecl’.

Fig Sa: Nucleus exponenss

Fig 5c: Onset exponents overlaid on rime exponenis

5. Parametric Interpretation of Syliable Overlay
In polysyliabic words, syllables are interpreted as being overlaid on each
other. There are two kinds of syllable join; ambisyllabic and non-
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ambisyllabic’. p_interpreting any syllable join consists of just
p_interpreting the individual syllables to be overlaid, since the real
work of ‘overlaying’ is handled in t_interpret: the Start of the second
syllablc is the same as the Start of the Coda of the first syliable plus a
degree of Overlap. So the parametric join is in the way that onsct
exponents are made to pick up from the coda cxponenis.

There is an essential difference between onsct and coda exponency;
remember that when one syllable is overlaid on another, the Start of the
second syllable is the Start of the coda of the first syilable, plus a
degree of overlap. In other words, the transitions out of the coda are not
so important as the transitions in, whereas the onsct exponcnts of the
syHable being interpreted have to pick up from the coda of the syllabic
being overlaid and provide a suitable join. In other words, we have to
definc the transitions info the onsct as well as the oncs out of it;
whercas Iur a coda, we just have to state the transitions in.

/”‘\\\\
N

coda exponents

-------- interpolation into coda exponents
Fig 6: Transitions into the coda are more important than transitions out

It turns out that in order to join two syllables we need do nothing very
sophisticated, because there are just two sorts of syllable join;
ambisyllabic and non-ambisyllabic. In the ambisyllabic case, the
exponents of the coda of the first syllable and the onsct of the second
are rather similar, and all that is needed is 10 ensure a smooth transition
from coda to onset exponents; the sophisticated ‘ways in’, such as
formant transitions and offsct of voicing etc, are taken care of by the
coda exponents, while the ‘ways out” arc taken care of by the onsct
exponents.

In the non-ambisyllabic case we do not predict any need for a
sophisticated join between coda and onset exponents, and in fact the

TYorkTalk assumes maximal ambisyllabicity.

92 j ‘if_
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‘pick-ups’ for the onsets just look a certain distance ‘back’ and
interpolate in a straightforward manner from ‘pick up’ to the first
relevant value. So there is only one sort of join for overlaying onset on
to coda (ie syllable on to syllable), and it is rether a simple one
compared (o the more sophisticated exponency statements used for
overlaying onsets and codas on 10 nuclei and rimes respectively.

aveenTe,
Pl *»,

s
*

—— ONSQL OXpPORINS

------- interpolation into/out of onset exponents

Fig 7: Iterpolation out of onseis is like that into codas; but interpolation
inIo onsets need not be sophisticated

Fig 8 shows the parametric interpretation of overlaying syllablcs; the
onsct exponents have been overlaid on 10 the coda exponents. Let us
imagine in this instance that the coda and onset are ambisyllabic. Note
the siraightforward interpolation into the onsct (ie simple interpolation
between two points), but the more complex interpolation out of the
onsct exponents, which may require a more refined exponency statement
than the interpolation into the onset. Note also the lack of interpolation
out of the coda. The onsey/coda join is handied only by the onsct.

7
~— ¥Y Lid —— 003 eXponents

resmsas ONEAL QXPONONS

Fig 8: overlaying cnset on to cc;da (ambisyllabic)

In Fig 9 is shown a possible non-ambisyllabic overlay; the onset
exponents are the same as in the preceding diagram, but the coda
exponents are different. The interpolation in the onset exponents
however is the same as in the ambisyllabic case - a straightforward
intcrpolation between two points.




YORK PAPERS IN LINGUISTICS 16

e,
e,
Yrrssrrssrssossssssn”

—COGA 8XpONEnts

-~ e, onset exponents
'.

Fig 9: Overlaying onset on 10 coda (non-ambisyllabic)

The first case (fig 8) might be an interpretation of, say, the structure for
‘ri(bb)on’, while ihe second (fig 9) might be an interpretation of the
structure for ‘hus)(band’, ie the first onc has ambisyllabic structure, the
sccond has non-ambisyllabic structure.

6. The Quality of Laterals in English

English, in “classic’ phonology, is said to have one latcral phoncme /I/
with two allophones {1} and [t], the latter of which is found syllable-
finally (seec weil-known descriptions of this in eg Gimson 1962 and
Jones 1962). Lehisie, however, in an instrumental study (Lchiste 1964)
found that the formant values of {1} in American Englisk varicd
according to two things: the position in the syllable, and the vocalic
environment. Syllable-initial {1]-sounds were found to be clcarcr on the
whoele than syllable-final oncs; in broad acoustic terms, the difference
between f2 and £3 was found to be lower on the whole at the end of the
syllable. But the other strand of the analysis was that the f3-12
difference (which can be seen as a correlate of darkness or clearness) also
depended on the vowel before or after the acoustic scgment identificd as
‘lateral’ by Lehiste.

Different lateral qualities are modelled in YorkTalk in the following
way: there is one st of exponency statements for all the onset laterals
and another for the coda laterals.® The two statements are identical in
form; they take the value of the formants of the nucleus on t0 which
they are overlaid and they cakculate from that the value of the formants
which are the exponents of the lateral. The “ormulae are the same in
each case; the difference is the value of the Locus and Constants which

8There is nothing exceptional in this. It should be clear that onset and coda
exponents are logically very separate in YorkTalk, and have to be stated
scparately for each structural position.
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are uscd in the formula to relate the nucleus exponent 1o the onsct ¢r
coda cxponent.

There is another difference between onsct and coda laterals; in the
oi set, the lateral stands in a particular place in the phonological
system. It is the clear membz, cf a two-term system of liquids wh.
commule in onset position. Whereas in the coda position it is the only
member (in the variety of British English which we are modeliing) of a
liquid system, therefore the clearness or darkness is not phonologicalty
relevant,

The quality which Lehiste detected in her study of medial laterais
(ic in structures of the form VCV) was neither clear nor dark; it was
somewhere in between. We replicate this by overlaying the onset and
coda laterals in the right way to produce a period of laterality which
starts off comparatively dask (from the coda) and ends up comparatively
clear (from the onset), a pbenomenon observed by Lehiste. So the
lateral in ‘silly’ is not as daik as in *sill’, but not as clear as in ‘lee’ - it
is somewhere in between because it is composed of a dark coda lateral
and a clear onset lateral.

By using a different syllable overlap it is possible to produce a
difference in the quality of the laterals in word pairs such as ‘tieless’ and
“tileless’, so that in ‘tieless’ the laterality is shorter and ciearer than in
‘tileless’. This is illustrated in the figures below.

-
\ onset laid on to coda with Overlap
The dotted line shows the paramcter
shape assuming the structure to be

... vey

resulting parameter shape

Fig 10a: lateral onset lad on to lateral coda (relatively small overlap)
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J—

onset laid on to coda with a bigger
Gverlap: greater proportion of result
is contributed by the coda

Fig 10b: lateral onset laid on to lateral coda (relatively large overlap)
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Fig 10c Speclrogram of synlheuc ueless {cf Fig 10a)

M

o) sy 'll n

Fig 10d: Spectrogram of synthetic ‘tileless’ (cf Fig {0b)
Note and compare the value of {2 in the period of maximal laterality for Figs
10c & d. This is achieved solely by use of differemt degrees of syllable
overlap (cf Figs 10a & b).
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PARAMETRIC INTERPRETATION IN YORKTALK

So we have only two cxponency statements for English laterals, and
they are determined by the phonological structure of the language; yet

we can produce as many laterals as we can produce nuclei and sequences
of nuclei.

Vowe! Allophany

It can be observed that the final vowels of ‘Henry’ and ‘Henley® do not
have the same phonctic qualitics. One is clcarer and closer than the
other, which is retracted and more open. Which is which will depend on
the speaker’s dialect, and is connected with the status of liquids in the
speaker’s phonological system (Kelly & Local 1986, 1989). YorkTalk
models ‘Henry’ as dark and ‘Henley’ as clear. How do we achieve
different phonetic qualities but have the same interpretation of the
nucleus, which is not distinctive in the second syllable of these words?

f3

Fig l1a & b: Clear and dark liquids have different temporal siructures and are
overlaid in different ways, to give different qualities to the rimes on to
which they are overlaid
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To achieve the formant paramcters which sound like the vowcls
described above, we usc overlaying and timing. Overlaying a clear onsct
liquid on 10 a rime quite simply has a diffcrent effcct from overlaying a
dark onset liquid on to a rimc; the off-glides arc diffcrent in each case,
and prcduce formant tracks that mimic what happens in natural specch.
It is completely unnecessary in the YorkTalk systcm to handlc vowcl
allophony by having segaralc exponency statcments for vowcels in
diffcring phonological environments; the correct phonctic results are
achieved by making sure that the components of the intcrpretation arc
as accurale as possible.

7. Summary

We have described parametric intcrpreiation in the YorkTalk sysiem in
some dctail. We have shown that paramctric interpretation can be done
compositionally and declaratively, and that it is possible to genesate
natural-sounding synthetic speech by rule.
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